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(57) Abstract 

The proposed process for obtaining titanium dioxide - 
mvolveB the generation of a plasma from oxygen or 
oxygen-containing gas, introduction of liquid titanium 
tetrachloride into a plasma stream, the temperature of 
which is between 1500 and 3500 °C ( the ratio of the 
respective molar flow rates of oxygen and titanium 
tetrachloride being between 1.05 and 1.5, subsequent 
oxidisation of the titanium tetrachloride in the plasma, 
quenching of the reaction products initially at a 
temperature Tr of between 1000 and 1600 *C down to a 
temperature T, equal to (0.5-0.7)T r , T r being the reaction 
product temperature and T x the cooling temperature. This 
is followed by cooling of the reaction products and 
separation of the target product. Between 5 and 50 % of the 
total quantity of oxygen should be introduced directly into 
the reaction zone. The process is carried out in a plasm o- 
chemaical reactor comprising an axially symmetrical body 
(9) with an outlet aperture (10) in its lower part, a plasma 
generator (11) mounted in the upper part and jets (12) 
arranged below the plasma generator on one level and 
evenly spaced within the confines of the central zone of the 
housing's cross section, the diameter "d" of said central 
zone being equal to (0.6-0.9)0!, where D x is the internal 
diameter of the housing. Nozzles (14) of the jets are 
directed towards the outlet aperture. The plasma generator 
(11) can take the form of one or more plasmotrons. 




(57)P«|>epaT 



Cnocod nojiyneHiw OTOKCH^a THTaHa BKJiBHaeT reae- 
paumo iuia3MH KHonopojia hjih KHCJiopoflcoflepaiaiiiero ra3a, 
BBe^eHHe TeTpaxjiopH^a THTaHa b jkhakom coctohhhh b 
iuia3MeHHnfi noTOK npH Ten/inepaType nocjiejwero 1500+ 
3500°C H npH COOTHOmeHHH mojihphhx pacxojiOB khcjiopo- 
m h TeTpaxnopima THTaHa ot 1,05 flo 1,5 c nocjie,nyx>- 
whm oKHCJieHHeM TeTpaxjiopn.ua THTaHa b njia3Me, 3aicaji- 
Ky npo^yKTOB peaKiiHH c TeMneparypoft Tp = 1000+ 
I6'.J0°C no TeiwnepaTypu T 3 = (0,5+0,W Tp, me Tp - 
TewinepaTypa npo^yKTOB peaKiiHH; T 3 - TeMnepaiypa 3a- 
KajiKH, oxjiax^eHHe npo^yltTOB peaioiHH h oTaejieHHe ne- 
JieBoro npoj^yKTa. Ilpa stom ot 5 jno 50^ ot odmero ko- 
jimecTBa KHCJiopo^a xeJiaTejiLHO bbojxhtb HenocpeacTBeH- 
ho b 30Hy peaKUHH. Cnocod peajiH3yeTcn b iuia3MoxnMa- 
necKOM peaKTope, coaepxameM oc ec HMMe tpkhhhm Kopnyc 
(9"» c BuxojmuM oTBepcTHeM (10) b HHatHefi ero HacTH, 
reHepaTop (II) rma3MH, ycTaHOBJieHHuft b BepxHefi rao*- 
th h ^opcyHKH ( 12) , pa3NiemeHHHe Hiuce reHepaTopa afla- 
3mu Ha oahom ypoBHe paBHOMepHO b npejieJiax iieHTpfttb- 
Hoii 30hu nonepeMHoro ceqeHHH Kopnyca, jmaMeTp * d 
KOTopoK cocTaBJweT d = (0,6+0,9) , rne D y - BHy- 
TpeHHHii jwaMeTp Kopnyca .Coruia (14) $opcyHOK HanpeB- 
JieHH b cTopoHy Buxojworo OTBepcTHH. TeHepaTop (II) 
njia3MH Moxer 6u?h bhiiojihgh b BH,ne ojmoro hjih Hecflpjii- 

KHX nJia3MOTpOHOB . 
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CnOCOB nOJD^EHMfl HHOKCMM TMTAHA H 
mJASMOXMWBCKMM PEAKTOP MR EPO OCyiHECTBJIEHMH 

OEJIACTL TEXHHKM 

M30(5peTeHne othochtch k XHM*reecKoM TexHOJioran, 
b a menRo - k TexHonornH nojiyqeHHJi coejiHHeHHH NieTaji- 

JlOB K MOSCCT dHTB H CnOJIB30BaHO B np0H3B0.DCTBe flHOK- 

cmia TUTaHa, npuNieHHeMoro b Ka^ecTBe nunweHTa b Jia- 
KO;{paco^Hcfl npoMfcinuieHHOCTH # a TaK*e npn n3roTOBJie- 
nr.i dyMara, MCKyccTBeHHHX bojiokoh h miacTNiacc. 

io nPEinuECTEyioiiflin ypobehl texhmkm 

lltapoKo H3BecTeH cnocod nojppiemiR jmoKCJim th~ 
Tana, ocHOBaHHuii Ha napo$a3HOM OKMCJieHUH TeTpaxjio- 
pn.ua TMTana, KOTopaft BKjimaeT $opMzpoBaHne noTOKa 
iL?ii3MeHHoro TenjioHOCHTejiH c TeMneparypofi 3000*I2000°C, 
L5 HarpeB njia3MeHHHM TenjiOHOCHTe^eM (a30T0M) hcxojihhx 
peareHTOB (KHcnopoja til Terpaxjiopujia raraHa) b ra30- 

0(5pa3HOM COCTOHHKH COOTBeTCTBeHHO flO I200*2IQ0°C M 

900*fI200°C, cMemeHne KOMnoneHTOB c OKHejreHMeM TeT- 
paxjiopzjia raTaHa npn TeMiiepaType 800*3000°C b npn- 

!0 CyTCTBHM flOdaBKH XJIOpHCTOrO ajDOMHHHH h oxjia&jtefuie 

0dpa30BaBIDHXCfl npOflJTKTOB peaKUHH (cm. IlaTeHT CI11A 
ii 32754II, iu. 23-202, 1966 r.). 

OjmaKO flaHHuM cnocod He no3BOJiiieT nojiym/LTh ne- 
jieBoii npo^nyKT c bhcokum coflepacaHMeM jmoKCHfla TUTaHa, 

5 HMewmero Kpw c TBJUii/m e cny K) cxpyKTypy b $opMe pyTHJia, 

KOTOpHM dOJiee yCTOfiMHB K B03fle#CTBHK) COJIHeMHOrO H3- 

jiyHeHHH. h #pyrnx $aKTopoB BHemHeft cpejtH h odecne^n- 
BaeT JiyMuiMe xapaKTepncTHKH npw McnojiL30BaHHH ero b 
K^qecTBe nurMeHTa. 

Eojiee nepcneKTMBHHM c to^km speHUH noBMDeHUH 
KaqecTBa uejieBoro npo^yKTa jra/meTon cnocod, BKJDona- 
kxumm reHepaman njia3uu Kzarcopojia vuai Knc;iopo,ncojiep*a- 
uiero ra3a f cMemeHHe hcxchhux peareHTOB nyTeM BBGjie- 
hwh e nJia3MeHHHii noTOK TeTpaxJiopn^a TuraHa b *kjikom 
3 ccctohhhm, nocjiefljnomee OKHCJieHne TeTpaxjiopnna THTa- 
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Ha b njia3Me f oxjiamneime odpa30BaBDMXcH npojQTKTOB 
peaKiizH h OTjiejieHMe iieJieBoro npo;orKTa (cm. 3anBKy 
Opc^HH Sk 218699, kji. C 01 G- 23/00 f 1974 r.). IIpH 
5 3 tom b iuia3My KHCJiopofla vum Kuc^opoflco^epxamero ra- 
sa bbojwt napn xjiopHCToro ajimmm b KOjriwecTBe 
1-4% ot Maccu TeTpaxJiopn.na raraHa, iipn oKKCJieHHH 

K070ptIX 0(3pa3yK)TCH ^aCTKLUJ OKCH.Ha aJDQMHHHH, cjiyaca- 

mKe ueHTpaMH odpa30BaHKH KpucTajuioB jmoKcima THTaHa 
10 pyvH^LHoK dbopMti, hto cymecTBeHHO noBHuaeT cojiepaca- 

hhg nociiejmero b ueJieBOM npo^yKTe, ho npuBO^HT k yc- 

JIOKHeHHIO TeXHOJIOrHH H KOHIieHTpailHH nJia3M0XHMl!^eCK0- 

ro peaKTopa, b kotopom ocymecTBJuieTCH cnocod. 

M3BecieH njia3M0XHMMHecKHft peaKTop, npejma3Ha- 
15 ^ewwii mix ocymecTBJieHHH pxm njia3M0XHMFraecKHx npo- 
ueccoB, HanpKMep, KpeKiwra yrjieBoaoposoB, kotophm 

MOJKGT OUTL ZCnOJIL30BaH JUIH flOJiy^eHllH flMOKCMfla TMT3H3 

OKwojieHneu TeTpaxjiopw^a miam b mia3Me KHCJiopofl- 
coTiepmamero ra3a t cojuepacatuHtt o c ecuMM 6 Tpw^Hufi Kopnyc 

20 c bhxojihhm OTBepcTHeM b nmnePi ero qacra, reHepaTop 
ruiasMH, ycTaHOBJieHHuM b BepxHefl HacTH Kopnyca h chc- 
Te-viy ()opcyHOK jyui BBOjia peareHTOB, pa3MemeHHux Hiae 
renepaTopa rmasMH, KOTopue t^opMHpyioT 30Hy peaKura 
(cm. naTeHT OPr H 235I05I, kji. B 01 J I/00 t 1977 xO . 

25 ^opcyHKH ycTaHOBJieHu b (SokoboM ciemce Kopnyca rpyn- 
naMH Ha pa3Hax ypoBHHX , npmeu $opcyHKM Kawiofl rpyn- 
nu pa3Meiuemj Ha ojohom ypoBHe paBHOMepHO no nepHMeT- 
py Kopnyca, a Buxojmue corma ^opcyHOK HanpaBJieHH 
TaHreHiinajiiHO no oTHomeHM) k oceBOMy iuia3MeHHOMy 

30 noTOKy, 

Hajm^He HecKOJiBKHx $6pcyHOK h pa3MemeHHe ex Ha 
o/ihom ypoBHe no3Bo^neT iwTeHCH<J)HUHpoBaTB npouecc ne- 
peMemHBaHHH njia3weHHoro noTOKa c mcxcohhmk peareH- 

TOMH B MGCTe HX BEOfla, HTO HBJIHeTCH OJIHHM H3 yCJIO- 

35 bmA ycneraHoro ocymecTBJiGHHH pana n;ia3M0XHMH^ecKHx 
npoueccoB, k kotopum 0TH0CMTC.H a npouecc nOJiyMeHKH 

flHOKCH^a TMTaHB. 
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OjwaKO npn HcncwiL30BaHHn MR nojppieHm otokch- 
Aa THTaHa H3BecTHoro iuia3MOXHMHMecKoro peanropa c 
$opcyHKaMH , ycTaHOBJieHHUMH b cTeHKe Kopnyca, Ha BHyr- 
5 peHHeit noBcpxHOcm nocneflHero o(3pa3y»TCH HapocTH H3 
cneKmerocH flHOKCHjia THTaHa, mto ephbojiht k HapymeHHio 
ycToiiHraocTH npouecca, cHHxeHHio Buxojjja. uejieBoro npo- 
ByKTa h ero Ka^ecTBa. 

PACKPUTHE M30EPETEHMH 

10 M3otfpeTeHne HanpaB^eHO Ha noBumeHHe rexHOJiorin- 

hocth cnocoda nojiyneHiw moKcwm THTaHa c yBejureeHH- 
eM co^epjsaHHfl pyTiuiBHOH (fopiwu b ueJieBOM npo;r/KTe z 
cos^amie 3$$en THBHoro ima3MOXHMHHecKoro peaKTopa jyw 
ero ocymecTBJieHiifl, odecneHHBaiomero ycToM^BBOCTB npo- 
15 uecca h BiicoKoe Ka^ecTBO npoflyKTa. 

PemeHHe nocTaBJieHHoit 3ajiaqH otiecneHHBae-rcH TeM, 
wo b cnocode nojiy^eHiw jmoKCH^a THTaHa, BKjnoMamieM 
reHepauHK) ima3MH KHCJiopoaa mm KHCJiopojcoiepxamero 
ra3a, BBe^eHHe b iuiasMeHHHH noTOK TeTpaxjiopH^a THTa— 
20 Ha b jkh^kom coctohhhh, nocJiejr/Kxuee OKHCJieBHe TeTpa- 
xjiopwa THTaHa b ruia3Me, oxjiaameHHe odpasoBaBBHxcH 
npowKTOB peanuHH h OT^eJieHHe uejieBoro npojiyKTa, co- 
rjiacHo H3oc3peTeHHio, TeTpaxjiopnfl THTaHa bbojoht b njia3- 
MeHHHfi hotok npH TeMnepaType nocne,iwero I500*3500 o C 

25 H RDM COOTHOHieHHH MOJIHpHHX pacxoaoB KHC^OpOfla H TeT- 

paxJiopH^a THTaHa ot 1,05 flo 1,5, a nepea oxjiaameHHewi 
npojiyKTu peaKUHH c reNinepaTypoii Tp = I0O0+I6OO°C no.ii- 
Bepra»T 3aK£uiKe ro reMnepaTypn T g = (0,5+0,7) Tp, 
rue. Tp - TewinepaTypa npo^yKTOB peaKHH ; T 3 - TeMnepa- 
30 Typa 3aKaJiKH . 

ITpH 3T0M OT 5 JLO 50% OT OdlflerO KOJIHHeCTBa KHCJIO- 

po^,a bbojuht HenocpencTEeHHO b 30Hy peaKUHH okhcjishmh 
roTpaxjiopH.ua THTaua. 

Kpojwe Toro, b njia 3m oxhmjih e c k om peaKTope, cojiep- 
35 wauieM ocecHMMeTpHHHHfl Kopnyc c blixo,hhhm OTBepcTHeM b 
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HHXiiew ero nacTH, reHepaTop nJia3MH, ycTaHOaneHffiril b 
BepxHeM Mac th Kopnyca h $opcyHKH juir BBojia hcxojjhhx 
peareHTOB, pa3MemeHHne HHme renepaTopa ima3MH Ha ojl- 
5 hom ypoBHe, corjiacHO H3o6peTeHmo, $opcyHKH BiinoJiHe— 
hh oxjiaacnaenHMH h pa3MemeHH b nojrocTH Kopnyca paBHo— 
Mepno b npe^ejiax ueHTp&HLHOii 30HH ero nonepeHHoro 
ceneHiifl, npuHeM conjia ^opcyHOK HanpaBJiemj b cTopoHy 
BtixoflHoro oTBepcTHH Kopnyca. 
10 npejmoHTHTeJiLHO t hto(3u jmawieTp iieHTpajitHoK so- 

hu nonepeMHoro ceHeHHH Kopnyca, b kotopom ycTaHOBJie- 
hh ^opcyHKH, cocTaBJWJi ot 0,6 flo 0,9 ot BHyTpeHHero 
jmaMeTpa Kopnyca. 

Tarace npejuioHTHTejiBHO, htoou $opcyHKH oxJiajma- 

15 Jiwch BOfloii. 

Uejiecoodpa3HO , hto6h reHepaTop iuia3Mti Ohji bh- 
nojiHeH, no Kpaitaeft Mepe, b BHjie flByx n.na3M0TpoHOB . 

IIpoBefleHHe npouecca oKHcneHHfl TeTpaxjiopujia th- 
TaHa b npejwojitGHHOM ;wana30He pexHMHHX napaMeTpoB h 

20 HajiiiMHe flonojiHHTeJiBHoK onepamm - 3aK&nKH dpojqtktob 
peaKUHH - oOecnenHBaeT coaepxaHHe b u.e.neBOM npojr/K- 
tg ne MeHee 95/5 jwoKCHjia THTaHa b pymnBHoft ^opiwe. 

TloBunieHHio KanecTBa ue-neBoro npcnyKTa cnoco(3cT- 
ByeT h oTcyTCTBHe HapocTOB Ha cTeHKax Kopnyca peaK- 

25 Top a, mto odyanoBJieHO npejuioaeHHUM pa3MemeHHeM $op- 
cyHOK , npeflHasHa^eHHux pa pacnujiHBaHHH xnworo Tei- 
pax,iopnfla THTaHa, b iiojiocth Kopnyca peaKTOpa na oji- 
hom ypoBHe b npeaejiax ueHTpaJitHoii 30HH ero nonepen- 
Horo ceMeHHH, flHaaieTp KOTopoft cocTaBJineT ot 0,6 flo 

30 0,9 ot BHyTpeHHero jmaMeTpa Kopnyca, a Tarace opHeH- 
TauweK coneji $opcyHOK b HanpaBJieHHH BHXo;moro oTBep- 
cthh Kopnyca, h He cjiejyer c ohgbhjihoctbk) H3 npejiae- 

CTByiOlHerO ypOBHfl TeXHHKH. 

KPATK0E 0IWCAHME HEPTESEfl 

35 Ha (far. I npejicTaBJieHa taoK-cxeNia ycTaHOBKH jam. 

nojiyMeHHH poKCHja THTaHa corjiacno saHBJieHHONiy cno- 



WO 97/19895 



- 5 - 



PCT/RU95/00254 



cody, a Ha $nr.2 H30<5paxeH odmaft bk« 3a&BJieHHoro mia3- 
NioxHWHMecKoro peaKTopa. 

MmWft BAPHAHT OCyiUECTBJIEHMH H30EPETEHMH 

5 UpejuioxetmuPL cnoco(5 nojppieHWi jmoKCHfla THTaHa 

peajiH3yeTctf Ha ycTaHOBKe ((Jwr.I), KOTopan coctoht 
H3 njia3MOxnwHqecKoro peaKTopa I f 3aKajiOHHofi KaMepu 2, 
TerwoodMeHHHKa 3 jil 6aokr 4 pa3^eJieHMH npo^KTOB pe- 
aKUHH, coflepKamero nocJie^OBaTeJiBHo BKjro^eHHue iuucjio- 
10 hk 5 h TKaHeBae $hjiltph 6. Mww TeTpaxjiopufl TKTa- 
na noaaioT b ima3M0XHMHHecKnii peaKTop I m pacxGjwofl 
eMKocTH 7 nocpejicTBOM Hacoca 8. 

Hzia3M0XMMiiHecKHfi peaKTop I (cM.$nr.2) co^epxnT 

OCnCHMMeTpHHHHH KOpnyC 9 C BHXOJIHHM OTBepCTHeM 10 , 

15 renepaTop II njiaawm, BHnojmeHHuft H3 ojmoro yum He- 
ckojibkkx paBHOMepno pacnojioaceHHiJX no nepHMeTpy Bepx- 
Rm qacTH Kopnyca 9 ruia3MOTpoHOB , BOflooxiiaauiaeMHe 
dtopcyHKM 12, ycTanoBJieHHue b ho^octh Kopnyca 9 tame 
renepaTopa II njia3Mn Ha ojihom ypoBHe, KOTopue $opMM- 

20 pyioT 30Hy 13 peaKmw, IIpn dtom corma 14 $opcyHOK 12 
HanpaBJieHu b CTopoHy snxoflHoro OTBepcTM 10, a jma- 
Mexp " d " ueHTpaJiBHoii 30hh nonepeHHoro cevenm nop- 
qyca 9, e kotopom pa3MemeHLi $opcyHKH 12, paBeH d = 
= ( 0,6*0 1 9) ®i , rue - BHyTpeHHHfl jmaiweTp Kopnyca 

25 9. 

Cnoco6 no;ry*ieHiifl jtHOKCHKa THTaHa ocymecTB;uieT- 
cii cjiejiyioiiuiM odpasoM_, 

KmjiopoR vum KMC^opo^cojiepKamiiii ra3 HenpepwBHO 
noaaioT b ima3MorpoHH reHepaTopa II n^a3MH njia3M0XH- 
30 Mi-mecKoro peaKTopa I, r&e 3a c*ieT HarpeBa npa npo- 
xGT&neimvL ^epe3 3-fieKTpn^ecKyio flyry o6pa3yercH ruia3Ma 
KKCJiopoaa hjih KMCJiopoflcoaepKamero ra3a c TeMnepaiy- 
poM I500+3500°C. 

B njia3MeHHHK iiotok, npoTeKanmrit BHyTpw Kopnyca 

35 9 OT nJia3MOTpOHOB II K BUXOflHONiy OTBepCTKB 10, BBO- 
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flHT TeTpaXJIOpHfl THTflHa , KOTOpufl B JLHJXKOM COCTOHHHH 

c noMomBK) Hacoca 8 noaaioT m pacxoflHotf cmkocth 7 h 
pacnujiHBaioT Bo;iooxjiaauiaeMHMH <£opcyHKaMH 12 b oceBOM 
5 HanpaBJieHHH cnyTHO c hotokom ima3MH. Pacxo^H khcjio- 
po,na h TeTpaxjiopH^a THTaHa peryjinpyioTCfl TaKHM oopa- 
30M, HTO OTHOmeHHe MOJIflpHHX pacxojaoB KHcjiopo^a h re- 
Tpaxdopima THTaHa Haxo^nTcn b ,miana30He ot 1,05 no 
1,5. Ilpn btom ot 5 no 50% ot oCfflero pacxo,na KHcnopo- 
10 MOKHO BBOJOHTB Henocpe,ncTB6HHO B 30Hy 13 peaioiHH, 

rue npoTeKaeT npouecc oKHCJieHHfl TeTpaxaopHfla THTana, 
nepes ^-opcyHKH 12 c uejiiio yjiynmeHHH KanecTBa pacna- 
Jimam/isi TeTpaxjiopn^a THTaHa. 

PacnHJieHHHH (J)opcyHKaMH 12 Ha MejiKHe KaiuH TeT- 
15 pax^opHji THraHa b 30He 13 peaKUHM CMeniHBaeTCfl c ana- 
3MeHHUM noTOKOM, Kanjin TeTpax-nopHfla THTaHa noa jiefl- 
CTBHeM BucoKoii TeMnepaTypu HarpeBaioTCH h HcnapjDOTCH. 
Ilapu TeipaxjiopH^a THTaHa okhcjudotch KHcaopoflOM c od- 
pa30BaHHeM jwoKCHjia THTaHa h xjiopa. 
20 Ilpo.EtyKTu peaKUHH oKHCJieHUfi TerpaxjiopHjia THTaHa 

c TeMnepaTypofl Tp = I000*I600°C hs imasMOXHMHHecKO- 
ro peaKTopa I nepe3 BHXOjwoe OTBepcTHe 10 nocTynanT 
b 3anajioMHyio KaMepy 2, r\ue nojiBepraioTCH 3aKajiKe. 3a- 
Ka^OHHan Kawiepa npejcTaBJweT codoit cocya c Bojiooxjia- 
25 .weMMMH cTeHKaMH, ^HaMeTp "D 2 " KOToporo npeBumaeT 
jwawieTp " " Kopnyca 9 iuia3MoxnMHHecKoro peaKTopa 
I. B 3aKajio*myio Kaiwepy 2 no^aioT 3aKajiOHHntt ra3, b 
Ka^ecTBe KOToporo wiojceT <5htb ncnojiL30BaHa oxjiasjieH- 
Ha« ra30Ban $a3a npoffirKTOB peaKiuw (odopoTHHti xjiop- 
30 huM ra3) . Ilpn CMemeHHH 3aKajiOHHoro ra3a z nocrynaio- 
iiihx H3 njia3MoxHMHHecKoro peaKTopa I npo^yKTOB peaK- 
iihh npoHcxo^T ducTpoe oxjiaameHHe nocjiejiHHX ao TeM- 
nepaTypu T 3 =(O l 5-rO,7 , » Tp, rue Tp - Tewieparypa npo- 
jyKrop peanuHM, Jiexaman b ,miana30He 1000* I600°C , b 
35 pe3yjn>TaTe Hero npeKpamaeTCH pocT nacTHn jmoKCH^a 
THTana h odpa30BaHHe xecTKHX KOHiviOMepaTOB H3 sthx 
mp.cthu. B 3aKanoMHoM Kawiepe 2 npoHcxoflHT ocaameHHe 
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Handojiee KpynHUX $paKunfl ^acTim moKCKRa thts- 
hh, cocTaB^flwuiHx no 10% ot oduiero ero KOjnmecTBa. 
H3 saKajioHHofi Kawepw 2 npo^KTu pearamH b Bime niuie- 
ra30Boro noTOKa nocTynaioT b TeruioodMeHHHK 3 nm 
OKOHqarejiBHoro oxJKameHHH. OcHOBHoe OTflejieHHe uejieBo- 
ro npo^yKTa - otokcto raraHa - nponcxojmT b dJioKe 
4 npn nocjie^oBarejiLHOM npoxMweHira muwoHOB 5 f b 
KajRjioM H3 KOTopax ocaacjtaeTcn no 60% ot nocTynaiouero 
icojuwecTBa woKcnm THTaHa, a 3aTeM TKaHeBnx (pyicaB- 

HUX> $HJILTpOB 6, B KSUKflOM H3 KOTOpHX 3aflep«HBaeTCH 

dojiee 60$ ot ocTaBmerocfl KOJiHHecTBa otokcto TMTaHa. 
Ha Btixojie H3 nocjiewiero TKaHeBoro $njiBTpa ra30Baa 
(|asa nujiera30Boro noTOKa (xjiop - ra3) pa3flejiHeTCH 
Ha nm noTOKa, ojwh H3 kotophx b Ka^ecTBe odopoTHo- 
ro-xjiop - ra3a HanpaBJweTCH b 3anaji0HHyK) Kaiwepy 2, 
a BTopoii - Ha pereHepamno xjiopa. OdteMHaa KomieHTpa- 
mw xjiopa b xjiop - ra3e cocTaBJweT ot 70 no 90%. 

UPOMbllMEHHAfl UPMMEHMMOCTL 

Pearoraaww HacTonmero H3odpeTeHHH diwa ocymecT- 
BJiena npn pexHMHHX napaiweTpax, npuBe^eHHiix b tbcJji.I 
np« oneflyranux xapaKTepHHX ycnoBHHx. 
IIpHMep I. 

TeHepaTop II njia3MH HMeeT ooth njia3MOTpoH modi- 
hoctbd 395 kbt, b KOTopufi HenpepHBHo nojiacT KHCJIO- 
po,n c pacxo^oM 224 Kr/n. B saKajio^Hoft naMepe 2 b 
KanecTBe. 3aKa;iOHHoro ra3a ncnojiB3yeTCH odopoTHiift 
Mop - ra3. B Bo/iooxjiaxjiaeMOM TeimoodMeHHHKe 3 nnjie- 
ra30Btiii hotok oxjiasflaeTca no TeainepaTypH I60°C. Ilojiy- 
MeHHue TBepjme $paKitfiH jwoKcmia . THTaTa cojtepacar do- 
Jiee 70% nacTim, pa3MepoM no 0,4 mkm, h MeHee 1,0% 
nacTHu, pa3MepoM doJiee 1,0 mkm. 
IIpHMep 2. 

yonoBiw npoBeaeHMH npouecca Tan we ace, KaK b npn~ 
Mepe I, ho KHanopon bbojiht jiByMH noTOKaMH: ojm - c 
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pacxoflOM 212,8 KrA no^aioT b reHepaTop II ruia3MH, 
a BTopoM - c pacxojioM 11,2 Kr/v no^aroT b 30Hy 13 
peaKiiHM, 
5 IlpHNiep 3, 

Ycjiobhh npoBefleHHH npouecca Tanwe *e, mto h b 
npHMepe 2, ho b 30hjt 13 peaKUHH bbo#ht iiotok khcjio- 
pofla c pacxoflOM 112 Kr/n. 
IlpHNiep 4. 

10 JcjiOBim npoBejieHKH npouecca TaKHe xe, khk h b 

npuMepe I, ho reHepaTop II ima3MH coflepacHT flBa njia3~ 
MOTpoHa, moiuhoctlk) no 440 KBT KaJKJOlii . HacTmm JIHOK- 
cH^a THTaHa iiojiynaioTCH np eMNiy me c tb eHHO c$epHMecKOfi 

15 IlpHNiep 5, 

ycjioBHH npoBe^eHMii npouecca TaKHe xe f Kan h b 
npHMepe I, ho HJia3MOTpoH reHepaTopa II rma3MH HMe- 

eT MOIUHOCTL 550 KBT* 

IlpHNiep 6. 

20 Ycjiobhji npoBe^eHMH npouecca TaKHe *e f KaK h b 

npuwepe I, ho njia3MOTpoH reHepaTopa II iwa3Mbi HNieeT 

MOIUHOCTL 190 KBT, HTO H OnpefleJIHeT OTHOCHTGJIBHO HH3- 

Koe cojiepxaHMe b ueJieBOM npo^yKTe pyTHJiLHott $opMH 
MOKCHfla TMTaHa. 
25 IlpHNiep 7. 

B reHeparop II iuiasMH, KOTopuii HMeeT jma mias- 
MOTpoHa, MomHOCTBio no 375 kbt Kaatjwfi , nojiaioT KHCJIO- 
pojicojiepxaniHlt ra3 - B03flyx c pacxojiOM 1050 KrA, 
npn 3t6m pacxofl KHCJiopojja cocTaEJineT 244 KrA. 
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$0PMYJIA M30EPETEHMH 

I. Cnocotf no^yneHHH MOKcnm THTaHa, BKMmaxxsmA 
reHepaunK) njia3MH KHCJiopoja mm. KHanopoflcoflepacamero 
ra3a, BBe^eHHe b n^a3MeHHu2 noTOK TeTpaxjiopmia THTa- 
Ha b hhwom coctohhhh, nocjie.ziyiomee OKHCJieHHe reTpa- 
xjiopn^a THTaHa b njia3Me, oxjiaameHHe odpa30BaBMHxcH 
npoflyKTOB peanmm h oTjiejieHHe nejieBO.ro npojyKTa, x a 
paKTepn3y»iuHgcfl t e m , hto 
TerpaxjiopHfl THTaHa bbojwt b iuia3MeHHHH noTOK npa 
TeMnepaType nocjiejiHero I500-r3500°C h npn coo thou eHHH 
MOJinpHux pacxo;toB KHCJiopoaa h TeTpaxjiopHjia THTaHa ot 
1,05 ro 1,5, a nepea oxjia&aeHHeM npo^KTa peaKimn c 
TRMnepaTypoH Tp = I0O0*I60O°C ncuBepraioT 3aKajiKe mo 
15 TeMnepaTypa T 3 = (0,5*0,7) Tp, rfle Tp - TeMnepaTypa 
npoflyKTOB peaKu.Hn; T g - TeMnepaTypa 3aKajiKH. 

2. Cnocod nojiyMeHHH jwoKcnzia THTaHa no n.I, 
xapaKTepH3y»uiHfic.ff r e m , mto 
ot 5 pp 50% or otimero KoiureecTBa KHCJiopojoa bbojwt 

20 Henocpe^cTBeHHO b 30Hy peaKUHH. 

3. IlJia3M0XHMHHecKHii peaKTop, coflepxamnft ocecHM- 
MeTpHMHuii Kopnyc c bhxojwhm OTBepcTHeM b HHXHeH ero 
MacTH, reHepaTop nJia3Mii, yc TaHOBJieHHuii b BepxHeii qa- 
cth Kopnyca, k fcopcyHKH jum BBO^a hcxojwhx peareH- 

25 tob, pa3MemeHHue ivme renepaTopa njia3MH Ha o;wom 
ypoBHe, xapaKTepH3yi)mHHCfl 
r e m , q t o $opcyHKH BunojiHeHH oxjiaamaeMHMH 
k pa3MemeHw b nojiocTH Kopnyca paBHOMepHO b npejiejiax 
ueHTpajiBHoR 3ohh ero nonepenHoro ce^eHHH, npa^eM co- 

30 n;ia ^opcyHOK HanpaBJieHH b cTopoHy BHXOflHoro OTBep- 

CTHH. 

4. IljiasMOXHMHMecKHfi peaKTop non.3, x a p a k - 

TepH3yDUHBCfl T e M , MTO joia- 

MeTp LteHTpajiBHoii 30hu nonepeMHoro ceMeHHfl Kopnyca, 

35 B KOTOpOM yCTaHOBJieHH ^OpcyHKH, COCTaBJIHeT OT 0,6 

ro 0,9 ot BHyTpeHHero jmaMeTpa Kopnyca. 
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5. ILna3M0XHMHHecKHtt peaKTop no 1.3, x a - 
paKTepH3y»mHficH t e m , hto 

qpopcyHKH BUIIOJIHeHH BOJIOOXJiaX^aeMHMH. 

6. ILna3M0XHMHMecKHfi peaKTop no n.3, 
xapaKTepn3yiomHftcfl TeM, 

h t o reHepaTop n;ia3MH BtinojiHeH , no Kpaflneft Me- 
pe, b BHfle ffByx nJia3M0TpoH0B. 
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OTHET O MEXCAYHAPOAHOM flOMCKE 



MejimyHapo^HaJi 3MBita Ne 
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A. KJIACCMd>HKAUM^ nPEflMETA H30EPETEHHH: 

C01G 23/047, C01G 23/07, B05B7/18, B01J 2/00, H05B 7/20, H05H 1/42 
ConiacHO MexmyHapoflHoti narcHTHOH KJiaccmftmcagHH (MnK-6) 



B OBJ1ACTM nOHCKA: 



npoBcpemibiH mhhhmj^m floxyMCHTauHH (cucreMa icnaccH^MicauHH h hhackcu) MI1K-6 

C01G 23/047, C01G 23/07, B05B 7/18, B01J 2/00, H05B 7/20, H05 HI/42 



Hpyraa npoBepeimaa iioieyMeHTamtt b toh wepe, b KaxoH OHa BioiioHCHa b noHCKOBue nofl6opKH: 



3^eKTpo»Haa fiaia /jaHHtix. Hcno/ib30BaBiiiajics npH hohckc (HaisaHHC fcuu h, earn bo3MO*ho, noncKOBue TepwiHu): 



C. JIQKyMEHTbl, CMHTAIOIUHECfl PEJIEBAHTHblMH 



KaTeropua Ccmjtkh na noKyMCHTbi c yxaiaHHeM, rgc 3to bo3mojkho, pcncaaHTHbix nacrei* 



SU, A, 240691 (HHCTHTyT METAHJiyPrHH HMEHH A.A. BAMKOBA 
AH CCCP). 25 aBrycra 1969 (25.08.69), npMMcp, ifapMyjia 

SU, A, 322960 (BCECOK)3Hbltt HAYHHO- HCCJI^nOB ATEJIbCKMfl H 
fTPOEKTHblH HHCTHTyT THTAHA), 12 <f>eB P a™ 1975 (12.02.75), (fcopMyjia 

0(})HUHa;ibHMH GioaneTeHb KoMHTeTa PO no naTCHTaw h TOBapHbiM 3Haxaw 
"H3o6pcTCHHs (3aaBK« h naTeHTbi) M , N4, onyfti. 10 (fcBpans 1995 (10.02.95), 

BHHHF1H (MocKBa), TopoBOH M.A. h jip. "Cnoco6 nojiyneHHa AHOKctina 

THTana M , crp.35, xojioHica 2, pet{>cpaT k 3aflBxe 94012451/26 

HH3KOTeMnepaTypHaji ruia3Ma. 4. "Hna3MOXHMHMecicaa TexnojiorHsf noa.pejiaxuHCH 
BH IlapxoMCHxo m jxp.,1991 "HayxV Ch6hpckoc oTflenennc (HobochShpcjc). 
crrp. 210-213 



OTHOCMTCa k nyHK Ty N? 
1*2 

1.2 

1.2 



GB. A. 2271044 (OVERSEAS PUBLISHERS 
(30.03.94), peqbcpaT, tf>Hr. 1-5, cfropMyna 



ASSOSIATION), 30 MapTa 1994 



1,2 



3-6 



^JnooicayiotUHe noKyMCHTH yx^atm b n P ogoji*cHHH rpaftn C | | jaHHbic o narcinax-aHajiorax yxaaaww ■ iiphjioxchhh 



* Oco6uc icareropim ccujiohhmx aokymchtob 
A" AOKyMeHT. oupejienjiiowHH o6iuhh ypoicm tcxhhkh 
"E" 6o/iee paHHMH floxyMCHT, ho ony6fiwKoaajinuH 11a nary 
McjyiyHapojiMOM n on as h hjih nocjie bcc 

"O JlOKyMCHT. OTHOCJlllJHHCa K yCTHOMy paCKpirTHK). 3KCIIOHH- 

pOBamiro h T.fl 

P" uox y»eHT. ony6/iHxoB*HHMH ao naru MexnyHapaanoH no 
JianH. ho nooie nan.! HcnpauiHBacMoro npHOptrrcTa 



JlaTa ncHCTBtrroibMoro saBepuicntui MeamyHapojHoro iiowcKa 
04 hum 1996(04.06.96) 



MaHMCHOBaniic ji anpcc McaciyHapo/iHoro noHCXOBoro opraHa 
BccpoccnHCKHM nayMHO-HccJicaoBaTcnbCKHH HHcwryr 
nHCTHTvr rocyna pCTBCH hoh naTcimiOH 3iccnepTH3bi, 
Pocaw, 121858, MocKBa. &epe*KOBcnaa Ha6 , 30-1 
<t>axc: 243-3337, TeJierann: 1 14818 HOUAMA 



d>opMa PCT/1SA/210 (BTopon nucr) (woiih 1992) 



"T* DOJicc noTuHHH floxywcMT, ony6jinxoBanHbiH nocne jhtm 

npMOpKTCTa H npHBCflCHHMM /VM MOIIHM3HHJI H33o6peTCHHS 
"X" JIOKyMCHT. HWCtOlUHH HaH60JlCC 6jlH}XOC OTHOUICHIIC K npCflMCTy 

noMCua, noposauiMH HoiMOHy h Hio6pcraTcjibCKHH ypoBcui, 

"Y" JlOKyMCHT, nopO*iailJHH HwfipCTaTCJlbCKMH ypOBCHb B co»(e 
TailHH C OJ1HHM HJIH KCCKOnWHMH JJOKyMCHTaMH TOH JCf 
KaTCrOpMH 

JOKWCHT. SBJiaiOlllHHCS naTCIITOM-aHa^OIOM 



JJaTa onipaHKM Hacrojiiucr o crqeTa o MoimynapojiHOM 
noncicc 15 HKMifl 1996 (15.07.96) 



yilOJlllOMOMCMHOC -1I1UO 

O Bo;ib 
H.noHOMapeBa 
Tejic*on N»: (095)240-5888 



OTHET O MEttflyHAPOflHOM nOMCKE 



MexflyHapoimaa sasBxa N? 

PCT/RU 95/00254 
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LUFT-UND RAUMFAHRT E.V.), 02 



FUR 



npenj* 1981 (02.04.81). (JwpMy^a. * H r. 



INSTITUT TITANA), 18 »„ M p, 1974 (18.01.74). .popwy™ 

US, A. 3475.23 (PPG INDUSTRIES, INC.), 28 omlip, 1969 (28 . 1069) 
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